Autopsy rates have been in decline for the last half of the century. On the other hand, advanced technology does not seem to have reduced clinical errors. Autopsy retains a role in the evaluation of clinical practice, but its value is under consideration. The aim of the study was to determine the rates of disparity between clinical diagnosis and autopsy findings.
In 23 (8.3%) cases more than two diagnoses were presumed by the clinicians. Finally, in 120 cases (43.3%) no provisional diagnosis was proposed by the clinicians (Table 1) . Among all cases of total disagreement between clinical and autopsy diagnosis, the majority (68.6%) concerned cardiovascular diseases, followed by the figure of 9.4% concerning respiratory infections.
Gender, age or length of hospitalization did not show statistically significant correlation with the occurrence of total disagreement between postmortem and clinical diagnosis (p=0.466, p=0.548 and p=0.521, respectively).
The most common causes of death among individuals that died upon arrival at the ED were ischemic heart disease (72.4%), pulmonary embolism (7.6%) and cardiomyopathies (5.3%).
Among the 277 cases that were hospitalized, the causes of death that appeared most commonly were cardiovascular diseases (188 cases, 67.9%), respiratory infections (26 cases, 9.4%) and gastrointestinal diseases (26 cases, 9.4%). Among all cases of cardiovascular diseases, myocardial infarction was the most frequent postmortem diagnosis (35%), followed by pulmonary embolism (18.4%) and rupture of aortic aneurysm (5.4%).
Regarding myocardial infarction, in 15.5 % of the cases postmortem findings completely agreed with the diagnosis suggested by the clinicians, in 18.6% they totally disagreed, whereas in the 45.4% of the cases there was no clinical diagnosis proposed. In the total disagreement cases (18 cases), clinicians diagnosed multisystemic insufficiency, pulmonary embolism, rupture of aortic aneurysm, lobular pneumonia and cerebral stroke.
Pulmonary embolism was diagnosed postmortem in 51 (18.4%) cases. Total agreement with the provisional diagnosis was observed in 8 (15.7%) cases, complete disagreement in 11 (21.6%) cases and in 27 cases (52.9%) no clinical diagnosis was suggested. Clinicians diagnosed myocardial infarction, respiratory infection, stroke and intestinal ischemia in the cases of total disagreement.
Among the cases where autopsy diagnosis was respiratory infection (26 cases), in 50% no clinical diagnosis was established, whereas in 19% there was total disagreement between autopsy and antemortem diagnosis and in 15% postmortem diagnosis completely agreed with the provisional one. In disagreement cases, clinicians suggested sepsis, myocarditis and pulmonary embolism as possible diagnoses.
Gastrointestinal diseases were diagnosed in 26 cases, including intestinal ischemia (10 cases), gastric hemorrhage (13 cases) and pancreatitis (3 cases). In 7 cases (26.9%) there was total agreement between clinical and autopsy diagnosis, in 4 cases there was complete disagreement (15.4%) and in 9 cases (34.6%) there was no suggested clinical diagnosis. The discordant cases concerned mainly intestinal ischemia (3 out of 4 cases) and the proposed diagnoses in that occasions were myocardial infarction, cerebral stroke, sepsis and pulmonary embolism, respectively.
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Among cases of neoplastic disease (16 cases, 5.8%), newly diagnosed malignant tumors were revealed at autopsy in 3 cases (18.3 %), where carcinoma of the pancreas (2 cases) and lung tumor (1 case) were uncovered.
The most common diagnosis introduced by the clinicians was sepsis in 26.5% of the cases where a diagnosis was made. Clinicians established the correct diagnosis in 10% of those cases, whereas in the majority (66.7%) were completely discordant. Among the cases of the latter group, autopsy revealed most frequently myocardial infarction (23.3%) and pulmonary embolism (16.7%).
Discussion
The overall rate of disagreement between clinical diagnosis and postmortem findings in our study was 18.4%. The rate of concordance was low, barely touching 18.4%. A previous study in Greece showed a similar disparity rate of 18% and a higher rate of concordance (29%) [25] . Recent studies reported a diagnosis disagreement of 17.2% and 48.4%, respectively [26] . A systematic analysis that reviewed 45 studies reporting 53 autopsy series published during a 40-year period, showed a median error rate of 23.5% (ranging from 4.1% to 49.8%) [27] . Published studies on discrepancies between clinical and autopsy diagnoses have used a wide spectrum of categorization systems in order to classify and "measure" the diagnostic accuracy, thus making the comparison of the disparity rates rather difficult. Age of individuals, length of assistance, autopsy rates and location of death represent some additional factors that complicate further the evaluation of disagreement rates among different studies [8, [28] [29] [30] [31] [32] [33] . Although an impressive evolution in diagnostic technology has been noted, the discrepancy rate between clinical and postmortem diagnosis has not declined over the last three decades [34, 35] . Possible explanation for this paradox may well lie in the overestimation of the technological equipment and the underestimation of the traditional clinical methods, e.g. medical history and laboratory profile [36] . The selection of cases for postmortem examination in which physicians are uncertain about the diagnosis may also shed light to the persistently elevated rates of clinical errors.
Undoubtedly, autopsy rate affect different studies and the reported discrepancy rates. In a recent longperiod systematic review it has been reported that major errors decreased over time at a rate of 14.4% for every 10% increase in autopsy rates [27] . Over the last decades there has been a significant decline in the number of autopsies performed in patients dying in hospitals. In the United States is estimated that autopsy rates have presented a rapidly progressive decrease [37] , as well as in France and UK [38, 39] . In Greece, the rate of autopsy is currently low and along with the phenomenon of sampling in the number of autopsies performed in hospital-deaths, makes the true rate of clinical misdiagnosis indefinable.
The "death upon arrival" cases in our study represent a special group in which the value of autopsy is unambiguous. That group stands for the 38.1% of the cases dying in the local hospitals. In those cases no specific data about previous medical history or the circumstances leading to death was known and no time for clinical evaluation was available.
We observed no statistically significant relationship between the length of hospitalization and the disparity rate, although it is difficult for the clinicians to correctly diagnose patients who died within a short time interval from arrival at hospital. Our finding is in accordance with some previous reports [17, 25, 40, 41] , whereas others quote an increased rate of disagreement in relation either to the decreased duration of assistance [32] or to the increased duration of hospitalization [8, 30, 31] . In the latter case the high frequency of acquired and overlooked infections as well as the diverted priority to other patients may play a role [42] .
Increasing age has been reported to affect negatively the diagnostic accuracy [17, 23] and the atypical disease presentation along with the fact that the elderly usually suffer from multiorgan diseases may explain that influence. A previous report showed that the rate of misdiagnosis at autopsy was high in adults younger than 40 and in those older than 65 years old [8] . However, the present study showed no significant correlation between discrepancy rate and ongoing age, partially because of the relative homogeneity in our population. Of the individuals we studied, 66.5% were over 65 years of age and only the 7.6% was under 40.
Interestingly, in our study there was a significantly high representation of the cases where no clinical diagnosis was proposed by the clinicians (43.3%). Previous studies have reported respective figures of 8.2% [9] and 42% [25] . This category reflects the absence of confidence of physicians in the accuracy and the appropriate interpretation of their findings. Probably the lack of time in some instances and the diverted attention to more urgent cases may be factors explaining that result [43] .
Our data indicate that the most frequently missed diagnosis was pulmonary embolism (74.5%), a finding that is consistent with other reports showing rates of disagreement ranging from 46.8% to 93% [5, 8, 17, 25, 31, 34, 44] . Pulmonary embolism remains an entity frequently missed in spite of the improved diagnostic technology. Its difficulty in detection may probably lie on the suddenness of appearance in the context of a low index of suspicion and the absence of sensitive and fast diagnostic tools [45, 46] . The degree of clinical accuracy regarding respiratory infections quoted in the literature varies widely.
Some authors [47] report 16% discordance rate for pneumonia whereas others [9] show that in 67.5% pneumonia was overlooked. In our study, 69% of the respiratory infections where missed. The clinical signs and symptoms in cases of such infections are usually masked by other critical conditions.
Respiratory infections frequently emerge at a second time as a complication of another main disorder, thus making their diagnosis problematic [9] . In a considerably high percentage (64%) myocardial infarction was missed. That finding is considerably high in comparison with previous studies showing figures of 17-24% [9, 36] for myocardial infarction but lower than the high rate of 84% in a Greek study [25] . Those differences may be attributed to the variety and the extent of usage of the enhanced diagnostic options in various institutions.
In the present study, a neoplasia was newly diagnosed in 18.3% of the cases. Respective percentages of 27-42% [5, 25, 48, 49] have been described previously. Recently, a figure of only 4% [50] of previously undetected tumors has been reported. Obviously, the evolution in diagnostic imaging and the accuracy in laboratory markers have improved the detection of carcinomas.
Our data showed that among clinical diagnoses proposed by the clinicians, sepsis was the most commonly encountered, in 26.5%. In only 10% of those cases autopsy confirmed the diagnosis. In the rest, most individuals were found to have died from myocardial infarction and pulmonary embolism. The long duration of assistance in some cases along with the possibility of the patient acquiring an opportunistic infection and the clinical diagnosis of congestive heart failure may mask other entities and mislead the clinicians regarding the final diagnosis [44] .
Among 4 cases of intestinal ischemia the 3 where missed by the clinicians. The symptomatology of intestinal ischemia is rather atypical, especially in older individuals who have a different tolerance and perception of pain, and the disease itself lacks specific signs [51] . Thus, it may be easily mistaken for other disease, such as myocardial infarction or sepsis, as occurred in the present study.
Conclusions
The present study showed low rate of total agreement and relatively high rate of discrepancy between provisional diagnoses and autopsy findings, respectively. Therefore, our retrospective study supports previous statements regarding autopsy's utility, underlining its importance in evaluating the clinical accuracy. Even if the steady decline in autopsy rates lead to a significant bias in estimating the true discrepancy rates, autopsy remains an effective tool for the detection of clinicopathologic correlations [5] . Postmortem investigation is valuable for returning the lessons learned at bedside [52] . Via autopsy the clinicians can review both the correct and false decisions they made through the clinical practice. We believe that postmortem studies are still very valuable for the audit of the clinical work. That does not mean that the knowledge of the misdiagnoses will affect the prognosis or the patients' mortality. Nevertheless, autopsy continues to represent an "educational tool in clinicians' hands" and play a role in the evaluation of the quality of medical service.
